SUMMARY Various measurements of thyroid function were made from serum sampled at necropsy by cardiac puncture in adults and compared with the equivalent values before death. There were significant increases in serum total T3 (066 before death, 1 14 nmol/I after death), free T3 (082 to 1 52 pmol/1), and reverse T3 (1-12 to 1-75 nmol/1); and significant decreases in total T4 (73 7 to 56-6 nmol/l), free thyroxine index (FTI) (83-2 to 56-6), and free T4 (14-2 to 11 9 pmol/l). The increase in serum T3, presumably from T4 deiodination after death, observed in this study may explain the increased T3 concentration reported in serum sampled from cases of sudden infant death syndrome (SIDS).
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The causes of death in the sudden infant death syndrome (SIDS) are unknown, although an apnoeic episode usually immediately precipitates death.' Reported increases in 3,5,3'-triiodothyronine (T3) in sera taken from cases of SIDS compared with those from age and sex matched infants who died from other causes suggested that these increased concentrations might be important in the pathogenesis of SIDS.23 Subsequent studies,45 however, on serum sampled at necropsy from infants who died of SIDS and those who died of accidental causes showed similar increases in T3 when compared with those of normal controls, and no increases in specimens taken at necropsy from infants who had died from chronic illnesses. The expected T3 concentrations in the latter would be severely subnormal (rather than normal or near normal) at death6 and normal (rather than raised) after sudden death. It seems, therefore, that serum T3 concentration may increase after death in cases of SIDS and sudden death from other causes. Serum T3 will be higher at necropsy than in normal control samples, whereas in those cases of death preceded by longer illness, the premortem decrease will mask the expected increase after death.
We tested the possibility of serum T3 production after death by comparing various measurements of thyroid function in samples of serum taken from adults before and after death.
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Material and methods Cardiac puncture was performed at a consecutive series of necropsies. Where serum samples were available before death and where the period between taking the sample and death did not exceed 48 hours, both types of serum samples were paired for analysis. The time from premortem sampling to death ranged from four to 48 hours and from death to postmortem sampling from two to 64 hours. Paired serum specimens were collected from 36 patients but in some instances the volume of the specimen was insufficient to complete all assays (table) .
Serum total T4, total T3, total 3,3'5'-triiodothyronine (rT3), thyroid stimulating hormone, and thyroid hormone binding globulin (TBG) were assayed by double antibody radioimmunoassays. FT4 index (FTI) was derived from the product of total serum T4 concentration and the reciprocal of T3 Sephadex uptake value.7 Equilibrium dialysis assays of free T3 (FT3) and free T4 (FT3) were performed by modifications of the method of Wilson et al. 8 All statistical comparisons were made by Student's paired single tailed t test.
Results
Serum free and total T3 concentrations, and total rT3 were significantly increased, and free and total T4 concentrations significantly reduced, in specimens Wellby, Farror, Pannall taken after death compared with those taken before death (table) .
Discussion
The finding of increased serum T3 concentrations in samples taken after death compared with those taken before death from the same patients is consistent with the hypothesis that the increased serum T3 concentration in serum sampled at necropsy in SIDS is a postmortem effect. The significant decreases in serum thyroid binding protein concentrations found after death, compared with those found before, excludes the possibility that any ofthe increases in total T3 and rT3 are secondary to changes in TBG. Furthermore, serum FT3 increases 85% over the value before death, whereas there is a 73% increase in total T3. The increases in thyroid stimulating hormone, although significant, are slight and may represent an artefact due to protein changes after death.
As rT3 concentrations are increased and serum total T4, FTI, and FT4 concentrations are decreased in the necropsy specimens, T4 is probably the source of production of T3 and rT3 after death.
The deiodination of T4 after death may be either enzymatic or non-enzymatic. If enzymatic, as both T3 and rT3 are increased, the likely reaction is type I deiodination, which, with "ping-pong" kinetics, deiodinates both the phenolic and tyrosyl rings of T4 to produce T3 and rT3, respectively. This is stimulated by thiol reductants which might accumulate after death.9 Normally this reaction also deiodinates rT3 but possibly not at the moderately low pH expected after death. A study in rats has shown increases in serum T3 up to 18 hours after death, which correlate with the duration between time of death and time of sampling.10
The deiodination of quite small amounts of serum total T4 should produce increases in serum T3 concentrations after death, which can be measured easily: assuming an average total T4 of 100 nmol/l and an average total T3 concentration of 2nmol/1, a 3% deiodination ofT4 would lead to a 25-fold increase in serum T3 if the T3 is not deiodinated.
The increases in serum T3 observed after death in SIDS are most certainly artefactual and negate the earlier observations2 3 which assume that the increases had occurred before death. Investigations into the aetiology of SIDS should concentrate on areas other than the thyroid gland.
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